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Abstract
Previous studies have provided evidence that the parser avoids positing gaps in 
grammatically unlicensed positions such as islands, suggesting that the grammar 
constrains the construction of filler-gap dependencies (e.g., Stowe, 1986). However, such 
evidence does not provide evidence against an alternative interpretation which posits that 
that islands are simply processing bottlenecks and thus the parser is unable to establish a 
filler-gap dependency within these domains (e.g., Kluender & Kutas, 1993; Hofmeister & 
Sag, 2010). To this end, Wagers and Phillips (2009) provide evidence that grammatical 
knowledge is not only used to avoid establishing wh-dependencies when prohibited, but 
is also in motivating the active search for gap positions when required by the grammar. 
Building on Wagers and Phillips (2009), the current study examines whether gap-filling is 
predictive and grammatically-guided in a new domain: Chinese topicalization. In a 
self-paced reading study with Chinese native speakers (n=40), we compared the 
processing of sentences with coordinated verb phrases to that of sentences with 
post-verbal adjunct phrases. Coordinated VPs in English and Chinese require across the 
board extraction (Who does John know _ and love _/*Mary?) while extraction from the 
second position of post-verbal adjunct phrases is optional but not required (What did 
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eat _ after washing _/the dishes?). It is found that the parser actively searches for a 
gap after positing a gap in the first coordinated VP while no gap-filling is observed in the 
post-verbal adjunct phrases. These results demonstrate that grammatical knowledge 
actively guides the incremental resolution of filler-gap dependencies. 
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1. Introduction  
In a sentence with a displaced element such as a wh-phrase in English, the moved 
wh-phrase is called filler, and the empty space left behind is the gap. For example, in a 
sentence like (1), the wh-phrase ‘who’ is base generated after the preposition ‘for’, it is 
the filler and the space left behind is the gap. 
(1) I don’t know who David is looking for  t .
When a filler is encountered, the parser has to search for the base position in which 
it can be interpreted in order to resolve the filler-gap dependency. It has been argued that 
wh-movement is constrained by the grammar in that there are positions from which 
extraction is grammatically unlicensed; these positions have been referred to as ‘islands’ 
(Ross, 1967). For example, extraction from within a relative clause is prohibited. The 
sentence in (2b), the interrogative counterpart of the grammatical sentence in (2a) is ruled 
out because the Noun Phrase ‘the book’ has been extracted from within the relative 
clause island ‘the woman that brought the book’.  
(2) a.  I saw [the woman that brought the book]. 
b. * What did you see [the woman that brought ___]? 
Investigation of the resolution of the wh-dependencies can provide insight into what 
kind of information the parser utilizes during on-line sentence processing and it is 
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informative for if the grammar plays a role in sentence processing; if the grammar is 
respected or even plays a more active role. 
A number of previous studies (Stowe, 1986; Traxler & Pickering, 1996; Pickering, 
Barton, & Shillcock, 1994; McElree & Griffith, 1998; Omaki, Lau, Davidson White, & 
Phillips, 2010) have found that the parser avoids positing gaps in islands, suggesting that 
gap-positing is constrained by grammar. This literature will be reviewed in the next 
section. I will then discuss more recent studies which investigate constructions with 
multiple dependencies to test if the parser actively uses grammatical information for 
gap-positing instead of gap avoidance, providing evidence that the grammar actively 
guides dependency formation. The following sections report on a new study which 
extends this investigation to a new domain: Chinese topicalization. Chinese is a language 
without overt wh-movement, but it is argued that topicalization in Chinese involves 
movement (Qu, 1994; Lin, 2006). Therefore, Chinese topicalization can serve as a case to 
investigate resolution of filler-gap dependencies in a wh-in-situ language. 
2. Literature Review 
2.1 Active gap-filling  
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There is evidence that the parser processes sentences incrementally, actively 
searching for a gap without waiting for bottom-up information that there is a missing 
constituent after the potential gap licensor (Crain & Fodor, 1985; Stowe, 1986; Lee, 2004, 
Aoshima, Phillips, & Weinberg, 2004). For example, Stowe (1986) compared the 
processing of sentences without extraction like (3a) and those with extraction like (3b). 
(3)  a. IF-Clause: My brother wanted to know if Ruth will bring us home to     
Mom at Christmas. 
b. WH-POBJ: My brother wanted to know who Ruth will bring us home  
to  at Christmas. 
 (3a) is a declarative sentence with no gaps; in contrast, (3b) contains a doubtless 
gap in the prepositional object position, the other two possible gap positions are filled by 
overt nouns ‘Ruth’ and ‘us’. It was predicted that if the parser posits a gap in a certain 
position which is filled by an overt noun phrase, processing difficulty could be expected 
due to a violation of the prediction of the gap. Consequently, reading time should slow 
down in this region; this is called filled-gap effect. Stowe was interested in comparing 
reading times in the filled object position in (3b) as compared to (3a) in order to see if 
filled-gap effect can be observed, providing evidence if the parser processes the sentence 
incrementally and posits a gap after a possible gap licensor before coming to bottom-up 
information. Significant reading time slowdown was observed at the filled object ‘us’ in 
(3b) compared to (3a), which provided evidence that there is filled-gap effect. Upon 
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encountering a potential gap licensor, ‘bring’ in this case, the parser posits a gap in its 
object position before any direct evidence in the input signaling there is a missing 
constituent.  
Previous studies also provided evidence that the active gap-filling is subject to 
grammatical constraints in that the parser avoids positing gaps in positions that are not 
licensed by the grammar, such as islands. In the second experiment of Stowe (1986), 
sentences with complex noun phrase islands in which extraction from within 
prepositional phrases was not allowed, were investigated. (4a) is the if-subject condition 
in which a prepositional phrase was included in the subject noun phrase; (4b) is 
constructed by replacing ‘if’ with ‘what’ and removing the noun phrase. ‘the silly story 
about Greg’s brother’ is a complex NP island from which extraction is prohibited. If 
processing of filler-gap dependencies is constrained by the grammar, the parser will 
avoid establishing wh-dependencies within islands; consequently no filled-gap effect can 
be observed at the filled object ‘Greg’s brother’ although the preposition ‘about’ is a 
possible gap licensor; thus, no reading time difference in this region can be expected 
between (4a) and (4b). 
(4) a. The teacher asked if [the silly story about Greg’s brother] was supposed to 
mean anything. 
b. The teacher asked what [the silly story about Greg’s brother] was supposed 
to mean .
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     The results showed no reading time slowdown at the filled object position in (4b) 
compared to (4a). The lack of a filled-gap effect provided evidence that the parser avoids 
positing gaps in grammatically unlicensed positions and grammatical knowledge is 
respected in on-line processing. Stowe (1986) showed that the parser actively posits gaps 
incrementally only in licit positions. 
In addition to investigating filled-gap effects, gap-filling can also be studied by 
manipulating plausibility; greater processing difficulty is expected at the gap licensor if 
the filler is an implausible argument of the licensor compared to a plausible argument 
(Traxler & Pickering, 1996). For example, in (5a), the displaced element ‘the pistol’ is a 
plausible argument of the verb ‘shot’, while in (5b), the combination of ‘the garage’ and 
‘shot’ is implausible. The eye-tracking study showed that the mean reading time slowed 
down at ‘shot’ in (5b) compared to (5a). 
(5) a. That’s the pistol with which the heartless killer shot the hapless man… 
     b. That’s the garage with which the heartless killer shot the hapless man… 
It was found in several studies that plausibility effects are absent in islands (Traxler & 
Pickering, 1996; Pickering, Barton, & Shillcock, 1994; McElree & Griffith, 1998; Omaki, 
Lau, Davidson White, & Phillips, 2010), providing evidence that grammatical constraints 
are respected and gaps are not posited within islands. For example, there is a subject 
relative clause island ‘who wrote unceasingly and with great dedication’ in (6). (6a) and 
(6b) differ in that ‘the book’ in (6a) is a plausible argument of the verb ‘write ’in the 
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islands, while ‘the city’ is an implausible argument of ‘write’. No evidence for 
plausibility effect was found, indicating that the parser utilizes grammatical knowledge 
during incremental resolution of wh-dependencies. 
(6) a. We like the book that the author [who wrote unceasingly and with great 
dedication] saw while waiting for a contract. 
   b. We like the city that the author [who wrote unceasingly and with great 
dedication] saw while waiting for a contract. 
2.2 Limitations of island studies and the advantages of investigating multiple 
dependencies
Studies on islands have provided evidence that the parser avoids positing gaps in 
grammatically unlicensed positions. However, such negative evidence (gap avoidance) is 
not strong enough to argue against an alternative interpretation, which is that islands are 
simply bottlenecks for processing and therefore the parser cannot establish filler-gap 
dependencies within them (Deane, 1991; Kluender & Kutas, 1993; Kluender, 2004; 
Hofmeister & Sag, 2010).  
To this end, Phillips (2006) investigated whether the parser posits gaps within 
islands (thus suggesting that they are not processing bottlenecks) if the ungrammaticality 
can potentially be rescued later on in the sentence. A parasitic gap is a kind of gap inside 
an island that can be rescued by the presence of another gap outside of the island. For 
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instance, (7a) shows that extraction from the direct object of ‘repair’, which is inside the 
subject, is ungrammatical since that gap is in an island. (7b) shows that extraction from the 
direct object of the main clause, on the other hand, is grammatical since it is outside an 
island. As is shown in (7c), when the unacceptable gap (after repair as in 7a) is combined 
with the acceptable gap (after damage in 7b), the result is acceptable. For this reason, the 
first gap (after repair) in (7c) is referred to as a parasitic gap, as its acceptability is 
contingent on the appearance of a second gap later in the sentence.  
(7) a. *What did the attempt to repair   ultimately damage the car? 
b. What did the attempt to repair the car ultimately damage   ?
c. What did the attempt to repair   pg ultimately damage   ?
However, distribution of parasitic gaps is restricted. For example, if a gap is in a 
finite relative clause within the subject, it cannot be rescued by another gap as is shown in 
(8). 
 (8) *What did the reporter that criticized    eventually praise   ?
Phillips (2006) examined if the parser always avoids positing gaps in islands even if 
it is possible that the ungrammaticality can be rescued later in the sentence. In the 
self-paced reading study, plausibility and island type (rescuable-infinitive island vs. 
non-rescuable-finite island) were manipulated. (9a) is an example of a sentence with a 
rescuable island, the first verb is infinitive (‘to expand’); (9b) illustrates sentences with a 
non-rescuable island, the first verb is finite (‘expanded’).  
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(9) a. The school superintendent learned which schools/high school students the 
proposal to expand drastically and innovatively upon the current curriculum 
would overburden t during the following semester. 
   b. The school superintendent learned which schools/high school students the 
proposal that expanded drastically and innovatively upon the current 
curriculum would overburden t during the following semester. 
The ‘illicit’ gap after the first verb can be rescued by another verb in the main clause 
only when the first verb is not finite. Therefore, if the parser always avoiding positing 
gaps in islands due to processing difficulty, no plausibility effect can be observe at the 
first verb ‘expand’ in (9a) or (9b); but if the processing is incremental and grammatically 
accurate, the parser will posit gap after ‘expand’ in (9a) but not in (9b) as only the gap in 
(9a) is rescuable. 
It was found that in sentences as (9a), in which the first verb is infinitive, reading 
time slowed down at the first verb when the wh-phrase is an implausible argument of the 
first verb compared to plausible argument, which was an indication of gap-positing. On 
the other hand, in sentences like (9b), in which the first verb is finite, no significant 
reading time difference was observed at the first verb between plausible and implausible 
conditions. This study provided evidence that comes from gap-positing rather than 
gap-avoidance in islands, challenging the notion used to criticize previous studies on gap 
avoidance like Stowe (1986) that islands are merely processing bottlenecks.  
9
Wagers and Phillips (2009) looked at multiple dependencies to investigate in which 
environment the parser posits gaps. They examined sentences with coordinated verb 
phrases (VP) as (10), in which ‘energetically discussing’ and ‘slowly sipping’ are two 
coordinated VPs. 
(10) a. Coordinated VP, Plausible 
The wines which the gourmets were energetically discussing  or slowly 
sipping during the banquet were rare imports from Italy.  
b. Coordinated VP, Implausible 
The cheeses which the gourmets were energetically discussing  or slowly 
sipping during the banquet were rare imports from Italy. 
In coordinated sentences the grammar requires extraction across the board, so the 
gaps after these two verbs (‘discuss’ and ‘sip’) are both obligatory. If grammatical 
knowledge actively guides formation of filler-gap dependencies, the parser has to posit a 
gap after the second coordinated verb ‘sip’, so a reading time slowdown should be 
observed at the second verb when the filler is ‘cheeses’ compared to ‘wines’, as cheese is 
an implausible argument of the verb ‘sip’.  
However, there is also an alternative interpretation, which is that dependency 
formation is motivated by the drive to interpret as much of the partial structure as possible 
and thus gap-filling is observed at both gap sites. So they also included a second type of 
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sentences: sentences with post-verbal adjuncts like (11), in which the gap after the second 
verb ‘sip’ is not required by the grammar, it’s optional. 
(11) a. Adjunct Clause, Plausible 
The wines which the gourmets were energetically discussing  before slowly 
sipping the samples during the banquet were rare imports… 
         b. Adjunct Clause, Implausible 
The cheeses which the gourmets were energetically discussing  before slowly 
sipping some wine during the banquet were rare imports… 
If gap-filling is driven by maximal interpretation, a second gap should be posited in 
(11). But if it’s driven by the grammar, a second gap will not be posited. Comparing these 
two types of sentences, (10) and (11), if a second gap is posited in coordinated structures as 
(10) but not in adjuncts as (11), it can provide evidence that the grammar plays an active 
role in gap-filling.  
On the other hand, another possibility is that gap-positing is filler-driven, which is 
that gap-positing is driven by the requirement of the filler to find a gap position and 
resolve the dependency; as long as a single verified gap position is located, the 
requirement of the filler is satisfied, and gap-searching will stop after the first gap is 
posited; in this case, no second gap will be posited in (10) or (11). 
To test if the plausibility manipulation is effective, an off-line plausibility study was 
conducted, which asked participants to judge if combinations of arguments and verbs 
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used in the study were plausible or not on a five-point scale, with ‘1’ being absolutely 
implausible and ‘5’ being absolutely plausible. It was found that implausible 
combinations like the subject and the second verb in (10b) and (11b) were rated 
significantly lower than plausible combinations as the subject and the first verb in all 
sentences as well as subject and the second verb in (10a) and (11a). The results 
demonstrated that the manipulation was effective. 
The results of the self-paced reading task showed significant reading time slowdown 
in the spill-over region (two regions after the second verb ‘sip’) in coordinated structures 
as (10b) compared to (10a); while no such reading time slowdown was found in either the 
critical region or the spill-over region in adjuncts as (11b) compared to (11a).  
There was a potential concern that the reading time slowdown was observed in the 
spill-over region, where in these sentences, bottom-up evidence had been available to the 
parser. To address this issue, the stimuli in the second experiment were modified so that the 
bottom-up information that indicated whether there was a gap was moved further away 
from the critical verb(e.g. The adhesive coating/#The computer program that the talented 
engineer designed t for his boss and methodically sprayed the special test surfaces with t in 
his new laboratory…). In their stimuli, there were two coordinated verbs, and the second 
verb (e.g. ‘spray’) was the critical region. Plausibility between the filler and the second 
verb was manipulated (e.g. ‘the adhesive coating’ as a plausible argument of ‘spray’; ‘the 
computer program’ as an implausible argument). There was a prepositional phrase after 
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the second verb, inserting regions between the critical verb and the bottom-up 
information. The results showed that plausibility effect was observed before the parser 
encountered the bottom-up evidence. Therefore, the study provides evidence that 
grammatical knowledge is not only respected to avoid positing gaps in illicit positions in 
on-line processing, but it also actively promotes the search for gap positions when 
required by the grammar. 
Investigation of these two structures has advantages over previous island studies in 
that it can avoid the problem raised by absence of evidence (Wagers & Phillips, 2009). 
Instead of examining environment in which gap-positing can never happen, coordinated 
structure provides environment in which gap-positing is obligatory if a second gap is 
posited after the first gap, therefore the role of grammar in incremental processing can be 
proven by positive evidence, gap-positing in  a certain domain. 
Previous studies provide evidence that the parser avoids positing gaps in 
grammatically unlicensed positions such as islands (e.g. Stowe, 1986), which suggests 
that construction of filler-gap dependencies is constrained by the grammar. Several 
studies (e.g. Wagers & Phillips, 2009) step further providing evidence for gap-positing 
instead of gap-avoidance in islands, which excludes the processing bottleneck 
interpretation of islands and suggests that establishment of wh-dependencies is 
incremental and actively-guided by the grammar. 
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Following Wagers and Phillips (2009)’s proposal, this study examines the role of 
grammar by looking at if the parser only posits gaps in grammatically obligatory 
positions but not in positions which are not required by the grammar. Consistent with 
Wagers and Phillips (2009), the results support that grammatical knowledge not only 
constrains the construction of filler-gap dependencies, it actively guides gap-positing in 
Chinese topicalized sentences. 
The following sections provide a linguistic description of topicalization in Chinese, 
the experimental design and results of the current study. 
2.3 The present study 
Although normally wh-phrases in Chinese stay in-situ, it has been proposed that 
Chinese topicalized sentences are derived by movement (Qu, 1994). For example, in (9), 
the topic nabenshu ‘that book’ has been argued to be base generated in the object position 
after the verb ‘zhidao’ (know), and then moved to the topic position. 
 (9) Naben   shu  ta zhidao   .
That-CL book he know 
 ‘He knows that book.’ 
    The fact that Chinese topicalized sentences are subject to movement constraints such 
as the Coordinate Structure Constraint (Lin, 2006) provides support for the movement 
analysis of topicalization. (12a) is grammatical because the extraction is across the board 
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while (12b) is ungrammatical as the extraction is only from the first coordinated verb 
phrase. 
     (12) a. Nawei   jiaoshou [xuesheng xihuan   dan laoshi taoyan   ].
That-CL professor  student  like     but teacher hate 
‘That professor the students like but the teachers hate.’ 
         b. *Nawei   jiaoshou [xuesheng xihuan   dan laoshi  taoyan xiaozhang]. 
That-CL professor   student  like     but teacher  hate   principal 
‘*That professor the students like but the teachers hate the principal.’ 
The existence of parasitic gaps (pg) in Chinese has been supported by several 
studies (Lin, 2005; Ting & Huang, 2008). It is argued that parasitic gaps are licensed by 
overt syntactic movement. In topicalized sentences, parasitic gaps are licensed by 
A’-movement of the topic, like ‘zhege ren’ (this person) in (13), from the syntactic 
subject position to the topic position.  
(13) zhege  ren, [[ni jian-guo pg zhihou] yongyuan bu  hui wangji t] 
this-CL person you saw     after   forever  not will forget 
This man, you will never forget after seeing.’ 
There is an alternative interpretation that the so-called parasitic gap is actually an 
empty pronominal. One difference between a parasitic gap and an empty pronominal is 
that a gap is part of a dependency which involves syntactic movement and that movement 
is subject to the Subjacency condition while an empty pronominal does not involve 
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movement and thus is immune to movement constraints. Subjacency condition suggests 
extraction across bounding nodes (DP and TP) is grammatically prohibited (Chomsky, 
1977). In (12a) there is only one bounding node between e2 and the operator (OP1), while 
there are two bounding nodes between them in (14b). The grammaticality contrast 
between (14a) and (14b) shows that e2 is subject to Subjacency condition. Therefore if e2
is an empty pronominal, (14b) would be grammatical, which is disconfirmed.  
(14) a. [CP OP1 dajia [CP OP2 zai zuojia xie-le e2 zhihou] dou mai e1]
Everyone     at  writer wrote   after   all buy 
de  naben  shu 
DE  that-CL book’
the book which everyone bought after the writer wrote it’ 
b. *[CP OP1 [CP OP2 zai zongtong [CP yinwei  zuojia xie-le e2 ]  er xiatai  
at president   because writer wrote    so resign  
yihou ] dajia     dou  mai e1 ] de  naben  shu 
after  everybody  all  bought  DE that-CL book 
‘the book which everyone bought after the President resigned because the 
writer wrote it’ 
    In (14), e2 is a parasitic gap as it is constrained by the Subjacency condition. The 
argument is consistent with Huang (1984)’s proposal that empty pronominal in object 
position is not permitted in Chinese.  
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Construction of filler-gap dependencies in Chinese topicalized sentences is 
supported by Huang and Kaiser (2009). They extended Phillips (2006) to Chinese 
topicalized sentences with parasitic gaps. Adverbial clause is an island in Chinese, but a 
gap after a transitive verb (for instance, ‘try’) in and adverbial clause can be rescued by 
another gap in the main clause, thus (15a, b) is grammatical. However, an adverbial 
clause becomes a strong island if it contains a coverb phrase (for instance, ‘with’ phrase), 
and extraction from the coverb phrase is prohibited; (15c, d) represents the strong island 
condition in which a coverb ‘tong’ (with) is contained and thus gap after it is not allowed. 
Plausibility between topicalized arguments and verbs inside the adverbial clauses was 
also manipulated.  
(15) a. Transitive plausible condition:
Na-liang biaobang gao keji  de  Deguo   jinkou che,  [zai Wang Xiansheng
That-Cl advertise high-tech DE  German  imported car, at  Mr. Wang
shi-guo xuduo changpai de  chezi zhihou] t ling  ta   zui xindong. 
try-ASP many brands  DE  car  after   make  him most desire
‘The high-tech imported car from German, after Mr. Wang tried many 
brands, made him want most.’ 
b. Transitive implausible condition:
Peizhe    Wang Xiansheng sichu     kan  che de Wang Taitai, [zai  
Accompany  Mr. Wang   everywhere look  car DE Mrs. Wang,  zai 
17
Wang Xiansheng shi-guo Xuduo changpai de chezi zhihou] t quan   ta 
Mr. Wang     try-ASP  many  brands DE  car  after persuade him  
mai Riben   che. 
buy Japanese car 
‘Mrs. Wang, who has hunted for cars all around with Mr. Wang, after Mr. 
Wang tried many brands, persuaded him to buy a Japanese car.’ 
c. Coverb plausible condition:
Peizhe    Wang Xiansheng sichu     kan  che de Wang Taitai, [zai  
Accompany  Mr. Wang   everywhere look  car DE Mrs. Wang,  zai
Wang Xiansheng tong pengyoumen taolun henduo ci zhihou] t quan    ta 
Mr. Wang       with  friends  discuss many times after  persuade him 
mai Riben   che. 
buy Japanese car
‘Mrs. Wang, who has hunted for cars all around with Mr. Wang, after Mr.Wang 
discussed many times with his friends, persuaded him to buy a Japanese car.’ 
d. Coverb implausible condition:
Na-liang biaobang gao keji  de  Deguo   jinkou che,  [zai Wang Xiansheng
That-Cl advertise high-tech DE  German  imported car, at  Mr. Wang
tong pengyoumen taolun henduo ci zhihou] t ling  ta   zui  xindong. 
with  friends  discuss many times after make  him most desire
18
‘The high-tech imported car from German, after Mr. Wang discussed many 
times with his friends, made him want most.’ 
Consistent results with Phillips (2009) were found: gap positing can only be 
observed in adverbial clauses containing transitive VPs (15a, b), which are grammatically 
rescuable positions; plausibility effect cannot be observed when coverb phrases were 
contained, which are non-rescuable (15c, d). The results show that the grammar plays an 
active role in construction of filler-gap dependencies in Chinese topicalized sentences. 
However, coverbs used in Huang and Kaiser (2008) raise a potential concern. Coverbs 
are words with quality of both verbs and prepositions, and a noun phrase is indispensable 
after the coverb in a coverb phrase (Li & Thompson, 1981). That there is always a noun 
phrase after a coverb while the noun after a transitive verb can be moved out of the verb 
phrase makes the critical comparison (transitive verb vs. coverb) in Huang and Kaiser 
(2008) problematic to some extent, as it is also possible that the difference observed for 
verbs and coverbs was not due to the contrast of rescuable and non-rescuable positions, 
but the requirement of coverbs that no gap is allowed after them. The current study does 
not involve the comparison between transitive verbs and coverbs, thus manages to avoid 
the potential limitation. 
Building on Wagers and Phillips (2009), the current study examines whether 
gap-filling is predictive and grammatically-guided in topicalized sentences in Chinese. 
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3. Experiment 
The goal of the self-paced reading study is to test whether native speakers of Chinese 
process topicalized sentences incrementally, and whether grammatical constraints, in this 
case, the Coordinate Structure Constraint, guides resolution of filler-gap dependencies in 
real-time.  
3.1 Method  
3.1.1 Self-paced reading task 
3.1.1.1 Participants 
Forty native speakers of Mandarin Chinese were recruited from Chinese community 
in Lawrence, Kansas and East Lansing, Michigan. They aged from 18 to 29 (mean: 23.5), 
and were naive to the purpose of the experiment. 
3.1.1.2 Materials 
 The experimental materials included 24 sets of topicalized sentences, each 
containing four conditions. A 2 × 2 factorial design was used, with sentence type 
(coordinated VP, adjunct) and plausibility (plausible, implausible) manipulated. An 
example is given in (16); there are two verbs in each sentence, and the second verb 
(‘canjia-le’, participate) is the critical region in each sentence. 
(16) a. Coordinated VP, Plausible
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Nage wanhui / Xiaowang / zhidao t / erqie /yiqian/canjia-le  /  liang / ci t/, … 
That-CL party  Xiaowang  know    and  before participated  two  times … 
‘That party Xiaowang knows and participated in twice before, ……. 
          b. Coordinated VP, Implausible
Nage ren  /    Xiaowang / zhidao t / erqie / canjia-le   / liang / ci t/, … 
That-CL person Xiaowang   know   and   participated  two  times… 
       ‘#That person Xiaowang knows and participated in twice before, … 
          c. Adjunct Clause, Plausible
 Nage wanhui / Xiaowang / zhidao t / yinwei / yiqian/canjia-le / liang / ci / 
That-CL party Xiaowang  know    because before participated two times 
jiemu    biaoyan,… 
program performance 
‘That party Xiaowang knows because he participated in twice the performance 
before, …’ 
           d. Adjunct Clause, Implausible
Nage ren   /   Xiaowang/ zhidao t/ yinwei / canjia-le   / liang / ci/ 
That-CL person Xiaowang  know   because participated  two  times 
tade shengri wanhui, … 
his birthday party 
         ‘That person Xiaowang knows because he participated in twice his birthday 
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before, …’ 
The sentence type factor contained two levels: coordinated VP and adjunct clause. In 
the coordinated condition (16a, b), the second verb ‘canjia-le’ (participate) was contained 
in a coordinated VP. Coordinated phrases were combined by two coordinators: ‘danshi’ 
(but) and ‘erqie’ (and); the number of these two coordinators were balanced across the 
experiment. In the adjunct clause condition (16c, d), the second verb was contained in a 
post-verbal adjunct clause starting with ‘yinwei’ (because). The adjunct clause condition 
provided a licit environment for parasitic gaps in the post-verbal adjunct phrase after the 
second verb in the sentence, but no real parasitic gaps were included; the possible position 
for parasitic gaps were filled by arguments such as ‘jiemu biaoyan’ (program performance) 
in (16c) and ‘tade shengri wanhui’ (his birthday party) in (16d). 
The key difference between the coordinated structure and the adjunct structure here 
is that the second coordinated VP in the coordinated VP conditions provided an 
environment in which gaps are required by the CSC; on the other hand, the post-verbal 
adjunct in the adjunct clause conditions provided an environment in which gaps are not 
required by the grammar; they are optional.  
The manipulation of sentence type allowed a comparison of gap-positing in a 
grammatically obligatory domain and that in a grammatically optional domain, and 
consequently could provide evidence for the role of grammar in construction of filler-gap 
dependencies. Specific predictions will be outlined below in the following section. 
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Plausibility between the topicalized phrase and the second verb in each sentence was 
also manipulated. The topicalized phrase ‘nage wanhui’ (that party) in (16a) and (16c) was 
a plausible argument of the critical verb ‘canjia-le’ (participate), as it was natural to 
participate in a party; while the topicalized phrase ‘nage ren’ (that person) was an 
implausible argument of the critical verb as it was unnatural to participate in a person. If 
the parser actively posits gaps at the verb in a given condition, reading time slowdown can 
be expected at the verb in the implausible condition relative to the plausible condition. 
In Wagers and Philips (2009), reading time slowdown was observed in spill-over 
regions. To ensure that effects, even those appearing in the spillover region following the 
verb, cannot be due to encountering bottom-up information regarding whether a gap is 
indeed present, we added two regions between the critical verb and the position for 
bottom-up information. These two regions consisted of frequency phrases such as liang / ci
(two times) in (16). Target sentences were divided across four lists using Latin Square 
design. Therefore each list included twenty-four target sentences, and each participant was 
only presented with one list. 
Seventy-two fillers were also included in the experiment. As all of the target 
sentences were topicalized sentences, to make sure that participants cannot recognize them 
by this feature, twenty-four fillers were topicalized sentences and the other forty-eight 
fillers were non-topicalized sentences. Among the topicalized fillers, twelve of them 
contained adjunct clauses which have potential parasitic gap positions as the target 
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sentences, all possible parasitic gap positions were filled by overt arguments; with the 
fillers, the chance of finding a gap in a possible parasitic gap position and chance of no gap 
in that position was balanced. In addition, six implausible verb-argument combinations 
were included in fillers. 
3.1.1.3 Predictions
    As active resolution of filler-gap dependencies can be reflected by plausibility effect, 
it can be predicted that if the resolution is guided by the grammar, a plausibility effect 
can only be observed after the second verb ‘participate’ in the coordinated VP conditions, 
as it is the position required by the Coordinate Structure Constraint. If the resolution is 
entirely filler-driven, no plausibility effect can be observed after the second verb in both 
sentence types as active search could terminate once a gap site is established after the 
first verb ‘know’ and a thematic role is assigned. If the parser posits gaps for maximal 
interpretation, plausibility effects can be observed after the second verb in both sentence 
types.
3.1.1.4 Procedure 
A word-by-word non-cumulative moving window self-paced reading task was used. 
The task was administered on computers via Paradigm (Tagliaferri, 2005). In the task, all 
phrases and punctuations were first masked by a series of dashes; participants were 
instructed to click on mouse to unmask them. Only one region could be unmasked with 
each click. When the participant advanced to the next region, the previous region was 
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masked again. Participants were also instructed to read at a natural speed, and not to take 
breaks in the middle of reading sentences. Twenty-four target sentences together with 
ninety-six fillers were presented to each participant; all sentences were randomized.  
After each sentence, there was also a comprehension question to help ensure that 
participants had read the entire sentence. All of the questions were Yes/No questions. After 
participants unmasked the last region of each sentence, they could see the comprehension 
question after another click of the mouse, with a ‘Yes’ button and a ‘No’ button under the 
question. They could respond by clicking on either of the buttons using the mouse. The 
number of positive and negative answers was balanced. 
3.1.2 Plausibility rating study
To confirm the effectiveness of the manipulation of plausibility, a plausibility rating 
study was also conducted.
3.1.2.1 Participants 
All participants from the self-paced reading task took part in this task after finishing 
the self-paced reading task.  
3.1.2.2 Materials 
Materials consisted of ninety-six sentences, all of which were sentences derived 
from target sentences of the self-paced reading task, with a SVO order. Verbs and objects 
were also from those target sentences. 2×2 design was used, with two factors manipulated: 
verb type (the first verb or the second verb in those target sentences) and the plausibility 
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of the argument (the topicalized argument from plausible condition and that from 
implausible condition). (17) is a set of sentences in this task: 
(17) a. First verb, plausible argument 
Xiaowang zhidao nage  wanhui. 
Xiaowang know that-CL party 
        ‘Xiaowang knows that party.’ 
      b. First verb, implausible argument (argument from implausible condition) 
Xiaowang zhidao nage     ren. 
Xiaowang know  that-CL  person 
        ‘Xiaowang knows that person.’ 
      c. Second verb, plausible argument 
        Xiaowang canjia-le  nage   wanhui. 
Xiaowang participate that-CL party 
        ‘Xiaowang participated in that party.’ 
      d. Second verb, implausible argument 
        Xiaowang canjia-le  nage   ren. 
Xiaowang participate that-CL person 
        ‘Xiaowang participated in that person.’ 
    In constructing the sentences for the self-paced reading study, we aimed to ensure that 
all topicalized arguments could serve as plausible arguments of the first verb in each 
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sentence, therefore, we expect that both (17a) and (17b) will be relatively plausible; while 
topicalized arguments in plausible conditions could also serve as plausible arguments of 
the second verb, topicalized arguments in implausible conditions were implausible 
arguments of the second verb, consequently (17c) will also be relatively plausible but (17d) 
will relatively implausible. 
The ninety-six sentences were divided into four lists with Latin-square design; each 
participant was presented with one list.  
3.1.2.3 Procedure 
Sentences were presented on paper, a five-point scale was provided after each 
sentence, with ‘1’ being the least plausible and ‘5’ the most plausible. Participants were 
instructed to rate acceptability of the sentences and circle out a point after reading each 
sentence. 
3.1.2.4 Results 
A significant interaction between verb type (the first verb or the second verb in those 
target sentences) and the plausibility of the argument (the topicalized argument from 
plausibility condition and that from implausible condition) was found (p<.001). Mean 
score for each condition is shown in Table 1.  
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Condition Mean score 
1st verb + argument from plausible conditions 
e.g. Xiaowang  zhidao  nage  wanhui. 
     Xiaowang   know  that-CL  party 
4.70 
1st verb + argument from implausible conditions 
e.g. Xiaowang zhidao  nage     ren. 
     Xiaowang  know  that-CL  person 
4.70 
2nd verb + argument from plausible conditions 
e.g. Xiaowang  canjia-le   nage   wanhui. 
      Xiaowang  participate that-CL party 
4.82 
2nd verb + argument from implausible conditions
e.g. Xiaowang  canjia-le    nage   ren. 
      Xiaowang  participate that-CL person 
1.66 
Table 1: mean score for the plausibility rating task 
In constructing the sentences for the self-paced reading study, the manipulation of 
plausibility was only between the topicalized argument and the second verb, not the first 
verb. Therefore, both in plausible conditions and implausible conditions, topicalized 
arguments were supposed to be able to serve as plausible arguments of the first verb, 
which was confirmed by the plausibility rating results. Sentences containing the first verb 
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and arguments from plausible conditions were rated equally highly as those containing 
the first verb and arguments from implausible conditions (p>.1).
The effectiveness of the plausibility manipulation between topicalized arguments 
and the second verb was confirmed by the significantly low score for sentences 
containing the second verb and arguments from implausible conditions compared to the 
score for sentences containing the second verb and arguments from plausible conditions 
(p<.001).
3.2 Data Analysis and results
Reading times for stimuli were examined region-by-region. Reading times beyond 2.5 
SD of the mean at each region were removed; exceptionally fast mean reading times (less 
than 200 ms) of each participant in each region were also removed. Two participants (5% 
out of 40) were excluded due to exceptionally slow mean reading times. Trials with 
incorrect answers to comprehension questions were excluded. 
If gap-positing is constrained by grammar, a plausibility effect can be expected in 
the coordinated VP conditions but not in the adjunct clause conditions. Indeed, this 
pattern emerged in the spillover region directly following the second verb, resulting in a 
Plausibility X Sentence Type interaction [F(1,35)=6.99, p<.05]. Follow-up t-tests 
revealed a significant reading time slowdown for the Implausible Coordinated VP as 
compared to its Plausible counterpart (p<.001), while no such reading time slowdown 
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was observed in the Adjunct conditions (p>.1). While this interaction was also present at 
the critical region, at the second verb itself (participate) [F(1,35)=5.89, p<.05], follow-up 
t-tests revealed that the interaction emerged only due to a marginal reading time 
slowdown for the Plausible Adjunct sentences (p<.1).
                      
Coordinate: Nage wanhui/Nage ren1     Xiaowang2 zhidao3 t erqie4 yiqian5 canjia-le6  liang7 ci8 t,…
       That-CL party/#That-CL person Xiaowang  know   and  before participate two times 
Adjunct:   Nage wanhui/Nage ren1   Xiaowang2 zhidao3 t yinwei4 yiqian5 canjia-le6 liang7 ci8 … 
That-CL party/That-CL person Xiaowang know  because before  participate  two times 
A potential concern was that significant reading time difference was also present 
before the critical region (Region 6), in Region 4 and Region 5, as the reading time 
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difference at the spill-over region might be a result of difference before the critical verb. 
However, at the critical region, no significant reading time difference was observed, 
which excluded the possibility of potential influence of reading time difference before the 
critical verb. The slowdown at the spill-over region in implausible conditions compared 
to plausible conditions reflected the effect of plausibility between the filler and the verb, 
and consequently provided evidence for gap-positing after the second coordinated verbs, 
which is the position required by the grammar.  
To further exclude the potential influence of the reading time difference before the 
critical region, each participant’s reading time difference in region 4, region 5 (regions 
before the critical region and with reading time difference) and region 7 (the region in 
which effects emerged) was calculated. No significant correlation was observed between 
the reading time difference in region 4 and that in region 7 (r=.19, p>.1); neither between 
region 5 and region 7 (r=.15, p>.1). Thus, the possibility that the reading time difference 
in the spill-over region was influenced by regions before the critical verb can be 
excluded.
In addition, the region in which the effect was observed is the one directly following 
the critical verb; no bottom-up information regarding whether there is a missing 
constituent is available at this point as there are two regions (‘two/times’) between the 
critical verb and the missing constituent. Therefore, the slowdown can be attributed to 
active dependency construction instead of application of cues from input. 
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In the Adjunct conditions, although there was a marginal reading time slowdown at 
the critical region, it was in the reverse direction: the plausible condition was read more 
slowly than the implausible condition. Wagers and Phillips (2009) also found such 
reading time slowdown in adjunct conditions, but their effect emerged at two regions 
after the critical region. Lack of reading time slowdown in the right direction in either the 
critical region or the spill-over region indicates no plausibility effect in this sentence type, 
and consequently no gaps were posited in post-verbal adjuncts, where gaps were not 
required by the grammar. 
3.3 Discussion
In the Coordinated VP structure, there was significant reading time slowdown at the 
spill-over region (the region right after the second coordinated verb) for implausible 
fillers relative to plausible fillers, suggesting that a second gap was posited in the 
coordinated structure. Meanwhile, in the adjunct structure, no reading time slowdown 
was observed at the second verb (the verb in the adjunct) or in spill-over region for 
implausible conditions compared to plausible conditions, which suggests that no second 
gap was posited in the adjunct structure. The pattern observed excludes the possibility of 
the maximal interpretation account, as according to which a second gap should be posited 
in both the coordinated structure and the adjunct structure. The possibility of the 
filler-driven account is also excluded as it suggests no second gap will be posited either 
in the coordinated structure or the adjunct structure. The results provide evidence for the 
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grammatical-driven account, as it is shown that the parser only resolves filler-gap 
dependencies in grammatically required positions (in the second coordinated VP, not in 
the post-verbal adjunct in this case), grammatical knowledge is used in motivating the 
active search for gap positions when required by the grammar, which is consistent with 
Wagers and Phillips (2009). 
The investigation of the resolution of wh-dependencies informs debates on what 
kind of information the parser utilizes during on-line sentence processing. However, 
evidence that the parser avoids constructing filler-gap dependencies in islands, as has 
been provided in many previous studies, is not strong enough to argue for the utilization 
of the grammar in processing, because of the alternative interpretation that islands are 
simply processing bottlenecks. The current study in contrast provides positive evidence 
that the parser resolves filler-gap dependencies only in grammatically required positions, 
without waiting for bottom-up information. It provides evidence that real time processing 
is incremental and grammatically guided.  
The results also converge with Huang and Kaiser (2008) in providing evidence for 
the construction of filler-gap dependencies in Chinese topicalized structures. However, 
unlike Huang and Kaiser (2008), the current study does not involve the comparison 
between coverbs and transitive verbs, which, as was discussed earlier, is a limitation of 
their stimuli. In the present study, the grammatically required gap positions and optional 
gap positions are constructed with a contrast between the coordinated structure and the 
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adjunct structure; critical regions are identical across conditions. Therefore, this study is 
able to provide stronger evidence for grammatically promoted resolution of filler-gap 
dependencies in Chinese topicalization. 
4. Conclusions 
Incremental construction of filler-gap dependencies after the second verb in the 
coordinated VP conditions but not in the adjunct clause conditions indicates that the 
parser is sensitive to the Coordinated Structure Constraint; it is consistent with the 
grammatically-driven prediction. These results demonstrate, in line with Wagers and 
Phillips (2009), that grammatical knowledge actively guides the incremental resolution of 
filler-gap dependencies, providing evidence that on-line sentence processing is 
incremental and grammatically guided. These results also converge with those of 
previous studies (Huang & Kaiser, 2008) providing evidence for the establishment of 
filler-gap dependencies in a new domain: topicalization in Chinese, a language without 
overt wh-movement.  
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Appendices
Appendix 1. Stimuli 
Conditions:
a. Coordinated VP, Plausible 
b. Coordinated VP, Implausible 
c. Adjunct clause, Plausible 
d. Adjunct clause, Implausible 
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